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mmm 

K bTV^?. DNAs ^ DNA ^^Wr^^^^— ^ — ^^Wf 

(Samuelsson, B. et al. (1987) Science. 237, 1171-1176) o 

ilLTtt. p 3 h 'J:n> C 4 (LTC4). P-r =J h ij ai>D 4(LTD4). ^X.XIU^ 
=J h U J:.>E 4(LTE,) A^*^^nTO?.o LTB4{ieifilJ^(7)^S:^j'5:rSf±<l:ia^T$) D^ 
3^^5S^5^;Si^i^^^l56^aiI'5^^*'ea^'5^fSilJ^^fc bTV^^ (Chen, X. S. et al. 
(1994) Nature 372- pl79-182) o -:f5. LTC4. LTD4. 4o J; t>' LTE4 (i, 

m^^0^m\i^fj:l^(D\^m^m'^XU^ daylor, G. W. et ai. (1986) Trends 
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Pharmacol. Sci. 7, plOO-103) o ct ^ ^ 7"5^ h' d zi h ';ai> 

10^1®^)^,^.. ^^^^^J^;t^^^^c t*®j^jt^.«» inflammatory bowel disease 

(m.mns ^mmm. ih:^mE. m (i988)iiffirDx<<7<7^>i^>3, 225-227, 

484-486, Piper, P. J. et al. (1984) Physiol. Rev. 64. 744-761, Taylor, G. 
W. etal. (1986) Trends Pharmacol. Sci. 7. 100-103, Lewis, R. A. et al. (1990) 
N. Engl. J. Med. 323. 654-655) „ ^fe. -^y^Y^u^u h (UC.ii^ZJ^ 

M> ^mMj&. aj:*:i^H M (1988) Mrox^ >i;> 2 , 64-70, Piper, 
P. J. etal. (1984) Physiol. Rev. 64. 744-761, Letts, L.G. et al. , (1982) Br. J. 
Pharmacol. 76, 169-176, Chiono, M. et al.,(1991) J. Pharmacol. Exp. Ther. 

256, 1042-1048) . 'Mikmmmt(Dmmf^mm^nx\.^^o 

lUPHAR ( International union of Pharmacology) \z.ii-oX^ o-f' 
u V Uai><DS^<*:(i^^^6tj(c BLT CysLTl S^i*:. ^^Xf CysLT2 ^ 

^<^CD 3 otc^^^nr (Alexander, S. P. H. et al. (1997) Trends 
Pharmacol. Sci. (Suppl.) 50-51)o 
BLT ^^m-±. LTB4 ^^^mzMM-r^^mi^X:^^. CysLTl ^^i^h CysLT2 
VA-rn^-^r^ KD^zi h U^>^^i^-rSS^f$:T-^-2.o CysLTl g 

ni^i^. m,^(D^mmu\^^i$.^^m (1C1204219. mk476. sr264o. SKF104353. 
LY170680 m) x^(D^M'^mt^mm^n^(Dizn\^x. cysLT2 ^^m±m-^ 

t^55:l^o ^cDfte. CysLTl CysLT2 S^#:t{i^:^S-^:r5^ Ko^ u h 

Jl>^S#:^D^^^£^^^I@■r (Jonsson> E. W. etal. (1998) Eur. J. 
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Pharmacol. 357, 203-211) o 

u-( zi h V :r.>^n^MB'f-t\^Xl±. BLT g:^i*:>b5 1 h (Yokomizo, T. et al 

(1997) Nature 387. 620-624) . Tt^?;:^ (Martin, V. et al. (1999) J. Biol. Chem. 
274. 8597-8603 )T' #^[5]^$ n-ri^?)o CysLTl S^i*:*^^ hT'# 
mm^^n. Ud,t^m^^CD-m\^^^)ii> h"^&?>:^ti^WM\^t^o (Lynch, K.R. 
et al. (1999) Nature 399, 789-793) o ^m.m^X'l±. CysLTl 

^e>(3tt. ^n^T. m.0i&M^^mVX BLT (Negro, J. M. et 

al. (1997) Allergol. Immunopathol. Madr. 25, 104-112, Kishikawa, K. et al. 
(1995) Adv. Prostaglandin Thromboxane Leukot. Res. 23, 279-281) -^CysLTl 
^^^(DrntfLMileff, J. A. etal. (1998) N. Engl. J. Med. 339, 147-152, Suisa, 
S. et al. (1997) Amm. Int. Med. 126, 177-183, Grossman, J. et al. (1997) J. 
Asthma 34, 321-328) M^^^^tlXl^^^o 

— n^zih v:y^y^^i^(Dtj:fpx^mzuc^izmm^(D-mi^^^mz-^v^ 

Xlt. mmm. f^i&^<De^^Pa^{i?i^T"l^^Ct^ (Gardiner, ?. J. etal.( 1994) 
Adv. Prostaglandin Thromboxane Leukot. Res. 22, 49-61, Capra, V. et al. 

(1998) Mol. Pharmacol. 53, 750-758) o UC, t^m^t(D^^'^t^. Glutathione 
S-transferase ^ LTC, Synthase CD J: ^ LTC4^ 

m^j^^tt^^tj^mmx^^o x^tzt^-^x. ^y\f:vuxa:>i^^mm^'^t'&hr^ 
LTC4 m^.ifmt,nx\^^ho 



^n*^- KTsaifs^c^ii^T^^o t.tc:^^m\-^. ltc4S^<*^ 
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:^%mmi^\±. LTC4^§<*:^=i- h'-r-S. DNA (D^M-CDtzmz^ h h^S cDNA 

— 5^^sS<5^^c:i:{3{iBa*^'afeSo ^^^^ ^ ^^-^^H^— K^M&fitHtc^tf^ 

T'^^i:#x.feo ^IR^$&=J K>^Mx.;fe^S cDNA ^«{3#A-rn(^. ^^{z 

^f=:^0-^#^{i. ^-f-^ U =3^i' [K. Maruyamaand S. Sugano, Gene, 138: 

171-174 (1994); Y. Suzuki et al.. Gene, 200: 149-156 (1997)](c J: oT^S 
^©iSl^b h cDNA ^-r U— ^-^ftgUfeo ^*r^^T•3cD cDNA ^ U— jfp^ 
^^bifei' D — >^^, t h^S cDNA ^^D — - >yb/io MtCd -5 bTftejtl 
fc^i^cDNA ^ D->©rti^^, K ^Wl^^tl-S cDNA ^MiR 

■rsfetoic, >>^^;HE^J. feSV^{±MHii^^^^tf7"^ y^iH^J>S:3-.K■r 
^ cDNA ^D->^31if^U;fe6 bT^O?i^n/i cDNA ^a — XDfpiz. COS 

^>M-^>M<£=i-h'^S cDNA^fii^b;feo Mtcis cDNA J:-pTri- K^n 
■r^c*3-^*^B^(±. J-:AT(D^>yi^K. -(7)>57>/N-/7^^3— ^--^^ DNA, 3e 

^ n ^ CD ffl ^ (c K -r -s o 
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(DTi^mm. ^tzi^m^m^ : 2. nm^^-. is. iixmmm^: 

C2: ia^J#-^ : 1. IBW-^ : 1 7. i3J:t>WJ#-^ : 2 1 cDVN-rn*^lcfBm 
O^^ie^'J/?)^ e) ^ S DNA h ^ h U > :ii > h tjt^i^T-^^^^ ^ U ^ -T Xf- S 

C3D Cn> C2: tH3ig®^>^^^e^::3-K-r?. DNAo 

C5D c4:){ciB«cDff^Kfem<*<&tg«u^3^0i^^iiiiRi~^:i^^^^tfs ci:) 

ce:) CD ^fcfi C2D izt^mcD^y/^^mizM-r^tiii^o 

C7:i ^(Dx@:£^tt. ^mt^^(Da-fu h 'jai>c4S^i^Mt4>^f^if5-rs 

a) o-ru h t;ai>C4S^<*:® 'J:^J> K(D^:£TT ClD ^feii C2: 

b) D-r=i h U:ii>C 4S^i*:rS'ffi®^'fb^vfJ^-rSXfi 

C8:i <:5(j®x|i^^trp^ h i; J^>C 4^^-(*:rStt^f^fp-r^i^H^7)^^ U 

a) D^- h U Ji>C 4S^i*:(DU:«^> YO^W^T-^ CI :) ^^{i C2D 

b) o-ru h U J^>C4^^<*:r5t4<D^'fb^?Ry^-r?.x^i 

c) P^n h U:ii>C4g^#:rSi4^f^tfp-r2)«^K^MiR-r?>X^i 
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ClO:) Cn^ C2:i {cfBtec7)Di'=r h IJal>C4g^^*:fS^4^ 

® MM i5 {t s ^ffl M -r o 

cDT>^=f-:^ N{3§g-r^o ijn^T^ts:^0^{±. C8:i iznmcD:^.^ 

^^y^ u —^mm-r cdM (D ^ u —>tf^ ^MiK^tit;: cdna (CcfcoTu— 

{Ci5{t2.Ah^D ^^T^SoGenBank ^ SwissProt c7)t^^,^:^{z J:tL(^. iB^J#-^ : 

iizm-rtMimm im z.skb) i:, :i(Digmimz^-Dx:o-h'^fi^m^TK 

^M^'J 2/3 4 6T^y^a^) (iffMT'^2>„ ^fz^lCD^y^i 

^m(Dy^^jiXj^^^y hiziii,f^n-s'EU'^tLrmm^tit^-$^>/^^m(DT^y 
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i^^yj^^m^m^T^T^ ^mmmu. i&^©ti h cysiTi ^^i^h^a i%. 

b h 3 4 6 

345 77.7% 
^^vh 309 72.6% 

inflammatory bowel disease -^?»«t4^M2it 55: 
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2|s:^B^®^ >>'^^Ma. m<5^J^^^ >^^:J'K^ bT. >^-^^Mfc 

> tf h n h ^ >:;^ 1/ — f> 3 > (^Jx.{^> ""On the fidelity of mRNA translat 
ion in the nuclease- treated rabbit reticulocyte lysate system. Dasso,M. 
C.,Jackson,R.J.(1989) NAR 17:3129-3144j #Ha) :&^(CctoT^ :*:^B^®iS'> 

T^l«'f'-i> CI iid^T # 5 (Current Protocols in Molecular Biology edit. Aus 
ubel et al. (1987) Publish. Jhon Wily & Sons Section 16.1-16.19)o ^ 

UC, iKDm-^mm^^Hm^. LTC, ^ ©/^-^{Z J: o T LTC^ fflMft!<#e^CC«P«3JZ:fc 



BNSDOCIO: <WO 0119986A1 I > 



wo 01/19986 PCT/JPOO/06265 



- 9- 



LTD4 tcD^^-^iz ct oT LTD4 mmiti^mzmm[^iz:i^i-f ^ cai''mmco±mt:i> ^ 

±CDT^ y^lE^Jjtp^j^So 2|s:^0^cDgR^9-^r^ K»fK-{i. 2^^B^©^ >^'^iJ7K 
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y^mm^^^rnvrmmzm^^^T ^ Z tt^-C ^ ^{Crantham, R. et al.d 
981) Nucleic Acids Res., 9 r43-r74)o ^^iz. Cti e)i^*i2^J®n h* >(7)— 
tt^ PJxmcD^^^:^- h'-r?.^fi!c:tU u'yi^U^^ Kd^^j'Si^r^ Y^-^fiJffl 
i^lf^^ hX-^i/'y-f y ^ • ^ ^ S^:3i;fe^::^(site specific mutagenesis )(M 
ark, D. F. et al. (1984) Proc. Natl. Acad. Sci. USA, 81, 5662-5666)^(z 

:^^m(DdMlt. 12^11 S-^ : 2 ^S: 5 3? >>'^^K^=3— N'-T -5 DNA lE^J (IB 

*-rsb ^m^sv^{im^-e>^fimLfeInRNA ^^m^ lt cdna ^-^figb. 

^^$7— {Z^I^3i^T- cDNA ^^y^ — ^f^o ^Isi^B^cD LTC4 S^<*:®^^tg:^j 

->^^-r?.ci:Ccj;f3. se^^-rs cDNA^^d- - >i7d^'Rjtfe-efe:2>o 

^ll#-e^tL{S. ^N^:/'J^W ■t?-S>3>J$^|Jj (Current Protocols in 
Molecular Biology edit, Ausubel et al. (1987) Publish. Jhon Wily & Sons 
Section 6.3-6.4)<&ffll^TiB^'JS-^ : 2 >^-^^M*=f— K-r2)^«iE 

m (la^'JS-^: 1) ^;^z^i^CD-g|5^s^il^zcnh^gPf±©Sl^DNA^^^LT. 
^DNA/b^^*^B^(^)^ >/-^^®^Mtie<]{cl5l^^^>^-^^K>&3- K-r?) DNA ^ 
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-S/3>CD^ h U M^.f7fe^^f^i:l>t''lxSSC.0.1%SDS. ST-Cj 

^mr-^D. ct OMUV^^^^^bT{i ro.SxSSCs O.nSDS. 42°Cj MT'fe«9> 
^e,^c^bV^^^^ilbT(i ro.2xSSC. 0.1%SDS. GS-Cj fiJgT-fet). /n^^U^ 

mm^m^i^vo^oiM-L. ±hbssc. ^xv^u^(D^i^(Dm^^tD■^^^m^^X' 
i^l^M* b < 90%I^>1±. J:»9M^b<(i95%. ||(::Si^ b < 99%W±®|bI 
—I^^Ji-To ffilBjtacDi^^tis BLAST |^^r;l/d•UXA^>fflV^T?^^•rSC^*s 

S fe^ ilfE^tiilBlJ^fj (PGR) (Current protocols in Molecular Biology edit. 
Ausubel et al. (1987) Publish. John Wiley & Sons Section 6.1-6.4) 
Tia»^ : 2 3?P^'&:€>^>^^^K^=i-Kt-aDNAia^'J mvm^ : D CD- 
gp^<foi:{c:r^>r^-^aSltb. iB^J#^ : 2 ^p^j'SjS^ >^^^W^=3- h'-rs 

DNA ia^lJ^fc{i^cD-g^5hffiIRH4®^Sl^DNA»fK-^^^•r^:l^^wt6■rfe5o 

^ta^mK^z^-oXzi- h'^n?>^>^^^W{3-3i'^T.LTC,^^^^rSt4=£fil^.b> 
g,^iSt]tZ3|s:%B^(c J: S DNA >£mgi-r 2) CI ^*^T#^o LTC^^^i^rStStt. cDNA & 
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oT=i- K^nST^ yM^'J (iE^iJ#-^ : 18) i> i^t^ ?>y'^ m0k<D IK^^^ 
i^^mmT^o M{::*^HJ{i. IB^JS^ : 2 l{3^^t-DNAh. ^tiiz^-oX^- 

J:at^s ^^^^(polymorphisin)i^^-ri:#;t ^nTV^S (^J^{^. Nishi, T. et 
al. (1985) J. Biochem., 97, 153-159 ^^M) o ^®^^3K^{ZcfcoT 1 ^fe 

^tc. ^t^-^^ DNA (i. DNA im^lt.. Oligo lOOOM DNA Synthesizer 

(Beckmantt)^ feSV^ti. 394 DNA/RNA Synthesizer (Applied Biosystems tt)3& 

T-( h • h Ua:^7^;bJi(Hunkapiller, M. et al.(1984) Nature, 10, 105-111) 

^tl.X&imX$)?)o 

^fd. *^Bj{i. ^mm(DiiMi]^mx^tirz^'^^-{zmT?>o ^^hjcd'^^ 
'^—ti.xit. i$XLtzdM^^^izu^-r^^(Dx^ni^^izm?Si^n-r. m 

pBluescript-^^^— (Stratagene^li^) '&:i:'/i)^'$ff ^ Ll^o *:^B^©^ >/^•^ 
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mx$>ni^ pBEST (ro^^tfttM) s i^mmx^tut pet — 

(InvitrogenttM) tj: ^(D-<-^ ^ —tm^tlXi.^ ^mm^mm^D^M^^ ^ 

-hb-cjis mm^Mi^xv t-r^mi^'?<D±mziiLm'r^rn^-9-. rna 

iiL/Ttis SV40 coWmy^'^—'^ — ^^T^ pSV2dhfr (Subramani, S. et al. 
(1981) Mol. Cell. Biol., 1, 854-864)> t h<7) elongation factor T'P^—^S' 
—^^•t^ pEF-BOS (Mizushima, S. and Nagata, S. (1990) Nucleic Acids Res., 
18, 5322)^ cytomegalovirus :/D^— iJ'— >£Wt"^ pCEP4(Invitrogen tt) 
Tjk-r^hifiX^^o ^t^mmmmx$>tH^ pHElSS-YLZ (GenBank 
Accession No. AB009864) s pME18S ^— (Mol Cell Biol. 

8:466—472(1988)) ^ ^ *)T- # So 

•IfS/i&tCct »5fT^ Z.}l1:^X'^^ (Current protocols in Molecular Biology edit. 
Ausubel et al. (1987) Publish. John Wiley & Sons. Section 11.4-11.11) o 

1t;KD«T-^S COS«(Gluzman, Y. (1981) Cell, 23, 175-182)^^-^ - 
— X • /'\AX^— ^|3m«(CH0)®i^t KP^i?b^*^^— fe':>;:«^(Urlaub, G. 
and Chasin, L. A. (1980) Proc. Natl. Acad. Sci. USA, 77, 4216-4220)^ t h 
B^i^WfliEb3feHEK293 iDflSiJ ctt^lnimtc Epstein Barr Virus (D EBNA-1 it^E^^ 
mX b it 293-EBNA «( Invitrogen )^7{p*i3^^T- ^ S o 
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m^mmtLx. cos mm^m^^^m^^mizmf^ts ^m^^'^—tvx 

^att^r-^. m^l^. pMElSS. (Maruyama, K. and Takebe,Y. (1990) Med. 
Immunol., 20, 27-32)^ pEF-BOS (Mizushima, S. and Nagata, S. (1990) Nucleic 
Acids Res., 18, 5322). pCDM8(Seed, B. (1987) Nature, 329, 840-842) mt^ 
^n5o^^3^^^^— {iDEAE-T^^^;^ h v>?i(Luthman, H. and Magnus son, 
G. (1983) Nucleic Acids Res,, 11, 1295-1308). >J >^:t;;Ui>'^A-DNA 
^^(Graham, F. L. and van der Ed, A. J. (1973) Virology, 52, 456-457). 
FuGENE6 ( Boer inger Mannhe im ) ^ ffl ^ J: XJ^MW ^ :^ JV^JLWi ( Neumann, 

E. et al.(1982) EMBO J., 1, 841-845)^{c J: t) C0SmmizWL*)j2<^'^^^ht^ 

mi^'^—tf — t.vrmm-r^ neo m.^=^-^%M\^n^^^ ^ m^\-£. 

pRSVneo( Sambrook, J. et al. (1989): " Molecular Cloning-A Laboratory 
Manual " Cold Spring Harbor Laboratory, NY)-^pSV2 -neo (Southern, P. J. and 
Berg,P. (1982) J. Mol. Appl. Genet., 1, 327-341)^^=1 • hv>>^7:ii^ h 
L.G418ifftt4<^=iD^-^M4l^-r?.cii:t3ct D lTZ,^^^^'^'^\,zm.^ir ^W^m 
teMSS<£f#-SCi:*^'-e^So^^l^tt?t^W^ UT 293-EBNA m^fflV^ 

Epstein Barr Virus (O^m^^^m 293-EBNA m^X S ^mm.i^°S^ 
^ pCEP4( Invitrogen ^±)rjiif:(D%M^^ ^ —"km^^X^mh f Sff^M^IMSa^ 
m:^hifiX^^o 

i&tj^-itmx^Mr^o \.fzi^'oxz.m^nm%mmi.zuQ,,^wm^-^^}i. mm 
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m ^ b T (i. t^m u tz m^mm^ i^r^ u t mm ^ n ^ii® ^<d^ MicMiR-e ^ ^ 

«?iJ;i(i±HB COS «T"*n{^ RPMI-1640 >v nj^IE-r — 

^g^fe(D^^EM)^®^gi:fetz.i^^S{ci;& b^flfeiSife^f (FBS)^c^itoff ^^^^^^ 
^ffifflT-^-So ^fex ±HB293-EBNAm-efeti«^J3^iSlfavi(FBS)^CDifii?ifife^ 
^^S0b}t^;i/'^>v=3f^iE-f — y;i/g/jN4e:^Mt&tfe(DMEM)l|Otgifefc G418 ^An;t 

vt^xm^z-ht^-^^^^m^ i-^-^^mcD LTC4 ^^w^^mm iz^mt^ mm^^ 
mtcm^m^m^n^o ^r^. x^^tcifmm^j^'^m'itM (chaps, iritonx-ioo. 

ti—M^it\^Xi^. M^i^. FLAG epitope. Hexa-Histidine tag. Hemagglutinin 
tag. myc epitope ^il'jb^'fe So T-^fj-IB^iJ^ LTC4^^i*:<7)P^tc^>-7^D 
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m^T^mifi^jm-C^^o mx.lt. ^Xti V >T'b^)lzi *) y^ni^t Hexa- 
Histidine tag h§ h d > If >^.i||i2^JT-j®ig Ufe^S*^*fe ^(Hayashi, M.K. and 
Haga, T. (1996) J. Biochem., 120, 1232-1238) 

mi^r. ^ff ^ b < {«*&:fe^f4^TT-. 2|s:^0^(7) DNA ^/n^ U Xb^ ffe® DNA 
::^';^^Xb^v^:I^^lc^*■r§o c®J;^^DNAtt^ :$:^Bfl©DMA>£ 
l^ffi^ ¥^-r§fe«)corp-:ri; ^^fl^® DNA >£^ils■r5;fe«)®7• 

^ ^ -x'— h bTfiJffl-r S c h njtg-trafe ^ o ^ ^- h vxm\^^?>m^izi±. 

mn. 15bp-100bp. $f ^ b< 15bp~40bp®MS<&W-r^o r^>r-T-i:bT 
bl>JM^iB^J>^s ia^J#-^ : 7 (:7;i-'7— Kr^'i'-x'-) *3ctUfiE^'J#^ : 
8 (UM-— ^Jir^-f-T— ) tz^bfeo ^/i. rn — ^i:bTffli^^«^{::{i. * 
^0^(D DNA < -gp^ b < {i^g|5®iH^fJ ( * fc{i^(D^gMiH^[l) b> 
{i^^ < 15bp OfIS® DNA ^nSo 

^^^i:J:b^bfei:#£DJii|i0#i©it-i'X£7)^Yb{3j:Dl^mT'^^o ^^S^^^Mfi 

liile DNA ^WM LTC4 3?^L/;t^Kh/^-fXU^^X^-&SClh■r- fSI^T- ^ 

JgCD'^-fbtc J: Ot^tti-rS^r?S*)i&^-e2feS (Myers, R. M. et al. (1985) Science. 
230, 1242-1246) o 
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(Cotton et al. (1985) Proc, Natl. Acad. Sci. USA 85:4397-4401) o 

3l^E6^^fI*5J;t>*«^Ee^^^t^SP^?f1-S/itot-fflV^^nTl^S(Chee, M. 
et al. (1996) Science, .274, 610-613) o 

s {±tiip &?iij:^-r 2) ^ ^ 13 J: D > LTC4 ^^ii^(DWP%M. mmmm ^ {i^^b 

RT-PCR. RNT— fe'^^D^^J'^'H y— if>:/D^yh. ^(Dftfec^^N'T 

15 u:^^ K®^s^w-ra DNAj :^mm(D^ > wco^M^n^-r 

Sfe«)®7'>5^-fe>X DNA A^^^nSo r>^H2:>X DNAJis T>5=--t>X^^ 
^^l^^d-Tfetotc. < 15bp ti.±> ^?fSU<{i lOObp. ^e,t3$f^U< 
500bp il^. 3000bp J,:Af^. U < 2000bp J,:i.[^cD|iS 

^W-r-So :iODj;^75;T>5^-fe>X DNA *^B^0^5' >/1 ^M®^^ (^fg 

>5^-tr>X DNA (i. mx.it. /^^0J®^>^-?^W^=J- b'-Ti) DNA (0^iJx.(^> IS 
^|J#^ : 1 IdlBigC!) DNA) <DiB^iJ+i^>£S{-Jl^X:J^D5^^^>— his (Stein. 1988 
Physicochemical properties of phosphorothioate oligodeoxynucleotides. 
Nucleic Acids Res 16, 3209-21 (1988)) tj^h^^z X lomMT ^ ^ tt^'^mX'&^o 

0119986A1 I > ' 
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^ ^J' — ^ ircD ^7 ;i/ :^ ^ ^ ^ — ^' V — A ^® # -i? ;u X ^ ^ ^ — ^ ^^j 

fflbT. ex vivo in vivo J; -t.#^S#^fT^ o 

>fefflV^■r DNA '7^^>S (Raz, E. et al. (1994) Proc. Natl. Acad. Sci. USA, 
91, 9519-9523; Donnelly, J. J. et al. (1996) J. Infect. Dis., 173, 314-320) 

•^7 A(c J: 2,lg;j?f. DEAE-fe;i/D— X. /n-T Y^^^yT ^ ^d^^-T > A Tii 

^D— — ^ — i: \ }\/X^ ^ XD^fflHaife-^ii (Kohler, G. and 
Milstein, C. (1975) Nature, 256, 495-497) C J; ^^^Tb^^^fcMitt" d 
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^ 4^ >; h ^ > ^ 37 ^ — If ^ > =^r:>— tf ii^fl® ct ^ «c 

RPMI-1640 i:*c^)iimct < V^-5*)<75t3jg:i: 
10~30%cr)4^fl^i^lfiir» ^AP ^ Tffl V ^ -2. o ill-^^tt HAT jltR^tc J; t> MJRf S o 

tgtft^iT- 2-4 BFh1> afe^VW±7*U;^^$'>-eHu5aSU;t BALB/c IF. vH7;:^cD1IIKI^ 

t? 10-20 B^m-r^^hxmm^im^j^&cDiAi^i^m^^n^o ^?>ui±. 
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m. (Clackson, T. etal. (1991 ) Nature, 352, 624-628; Zebedee, S. etal. (1992) 
Proc. Natl. Acad. Sci. USA, 89, 3175-3179) izj^i) single chain Fv Fab 

^^x.tzh^>:^i^:i^—^y^^'y:7. (Lonberg, N. at al. (1994) Nature, 368, 
856-859) {C^5g-r?.ChT-t h tn;#:^f# CI ^ ^, prft^T'S) -So ^fz. t hfbtrE^: 

^ tt^X^ methods in Enzymology 203, 99-121(1 991 ))o 
^tftr[#:|lrM-. F(ab')z. Fab. Fab\ ^^l^^l^Yv ^ tifiXB 

#x.^nso mx.mE.m.s ^rzitmmtj:}^i:j^(^9>j-^^w^ 

^mc^^mtj: }^(D mmzmm -r^^it^b^^^n^o ini$^^^.m(Dm0. § &oxm 
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=J>lf:^h'JT;i/->ir^;:^hU —i^m (Terrett, N.K., et al. (1995) 
Tetrahedron, 51, 8135-8137) l,zX':>xm<bnr^it^m^ 

yT — i^-y=^^yu^^^ (Felici, F., et al. (1991) J. Mol. Biol., 222, 

301-310) ?5:^*<fe^&fflbTftfii(;^n;fe^>^A • -^r^Ym 
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^^\^^i,tuc,^^i=^^>/^^mmmm^a^mm-r^o mmm. ^^>. phcdj;o 
mt^^ ti^iz ~^mm > ^ ^ 3 > -r s o > h- ti. m^i^m 

^^h^^^—^mm^ >^i-c— > Vtzt^CD IC50 1 0 //MJiiT^tlH 

*^H^© LTC4S^<*cDrSt4^f^|fp-rs<b^i^tt.GTPrS IS^tifc J; ';- 
^>^■r^^l i:^*RTt6T-fe5 (Lazareno, S. and Birdsall, N.J.M. (1993) Br. J. 
Pharmacol. 109, 1120-1127) o LTC, 20 mMHEPES (pH 
7.4), 100 mM NaCl, 10 mM MgClz, 50 mM GDP ^?^tt»T% ''^xm^^tlfz GT?r& 

^jv^ —^X b /t GTP r S ®»tfSi4 >5^^-i/3>:3f3 

h}ip*T-tSo ^tz. ^m.mw^y\z^vfh. LTc^sfca ixD^tzji^g, GiPrs;^^ 

c) mf^Ca***5j:t>-cAMP^iJ^(7)^i&^fijffib/t;^^ U-^>^;^?£ 
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$>^o Ca'*m^(DW\^l^ fura2. fluo3 ^tz cAMP ?iJgc7)i|iJ^{irffES® 

cAMPiHiJ^^^y h(A]nershaintt^)<£:fflV>TiiJ^T-#^o ^Offe Ca***J J;t>' cAMP it 

ca***5ctt>' CAM? lij^^^vflij^f 5 d *)T- 1 5o iK.^^i^^mm^ -^t^Mm 

^tzi^ cAMP ?ijs®±#^;^c«faT^ji^s{3y'=3^;^ hm\^^m-t^it^m^:^ 
LTD4 1C J: :s ca**(^±#:}3ctt>*/*;ttt cAMP m^(D±m^rzi^i&rcDmmi'^m^m 

'^b'^^^^{i^ *:^B^£7D LTC4 ^^mzM UT U KT-fe 2. LTC4 ^ LTD4 
fgiJPI^ti^V^A^\ IC50 1 0 AM WTs 1 //M likycDit^Wmt. X^^^o 

LTD4{Cj;5mp^ Ca**iiJS(7)±^(7)PflS^f§#(C^(D IC50 1 0 //M J-:iTc7)i^M 
b T -r ^ d i: >{p'-?: ^ ^ o 
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m^l^nMmiz:i3\.^xm^^ ntz<t-^mA (N-(3,4-dimethyl-5-isoxazolyl)-6- 
(l-propyl-lH-benzimidazol-2-yl)-l-naphthalenesulfonamide) (i> IC50=1.2>c/M 

llPCD;ta?)(Dr^#:Mfijctl(i> ?L®^J> ^?iS^J. M^J. i^n^ym. 
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fiii^j. ?utm. ^mm. ^^itm. ^mmibmmmmmms mmm^j^h^^^A^X' 

V^T^ 1 H{3O#/^0 . 1 ~ 1 0 Omgs $f ^ U < (±0 . 1 ~ 5 Omg T'^So 
#/gP4S4^(Di®-^. v±St^J®BT'{i 1 B(30^ 0 . 0 1 ~ 5 Omg. $f S b < {±0 . 
0 1 ~ 1 Omg -??^So 



m 2 (i. LTC4 ^mmzM-r ^ ['HI- LTC4 (Dnm^f^^O) Scatchard ^iffrCDf^^ 

mm^M^^f^cD m.Mm(counts ) mmit^jit^^^^co uc, m^i logM)^ ^-To 
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L ^ -r ¥K T- ^ s o 

To 

m 7 {is LTC4 iz ^ ^mmm^^zm-r^^t^mA(Dmmm^mKm(D^^^^^To 
m 8 (i. LTC4 (c J; ^mmm^mmmmcDmm^ cai'*mm(D±mznr ?><t^^ 

• mz. :^^BM^mmmizxK)^ ^izmi^mzmmr^i^s :^mMii.T$mmm 

tc PE ^ ^ ti S ^ ® t: {i V ^ o 

MMm 1 . ;r U =f J: S cDNA ^ U — <7DftM 

h hfl&^MM (PLACED J: :5!ci^ (J. Sambrook, E. F. Fritsch&T. Maniatis, 
Molecular Cloning Second edition. Cold Spring harbor Laboratory Press, 1989) 
Mm(D:^mzj^fO mRNA ^Jfttti L/r o ^ ^ 'J dT •fe;i/P— ;^T' poly(A)+RNA 

polyU)+mk df^^ ^yy°m [M. Maruyama and S. Sugano, Gene, 138: 

171-174 (1994)]izJ:0 cDNA ^ -< U — ^f^fi^c Ufco Oligo-cap linker (IB^U 
: 3) ^J:V^^*)zi dl y^-f-^- mmm^ : 4) >S:ffl^^T:^Cg^ [I^tK • # 
m, ^y^^^m mm mm, 41 : 197-201 (I996). Y. Suzukl et al., Gene, 200: 
149-156 (1997)]cDH3ai3 L/z:ip'oT BAP (Bacterial Alkaline Phosphatase) m 
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m. TAP (Tobacco Acid Phosphatase) mm. RNA ^-T-^— i>^>^ ^— M cDNA 
(D-^mtMACDm^^n-^tzo dl^^X-. 5' (IB^U*-^: 5)^3' m^m^: 6) 
CD PGR 7"^ -fx' — ^fflV'* PGR (polymerase chain reaction) {C J: >3 2;$:|icDNAt3 
^mUs Sfil ^StU^co <^V^T% Drain ttU^r U/r^^ ^— pME18SFL3 (GenBank 
AB009864, Expression vector) (c cDNA (7);^fq]t4^tfe«)T ^ n — - > cDNA 

U— ^f^fiJobfeo zne> ct ►3f#;t^^n — >®r^X^ KDNA^co^.^T. 
liA cDNA it-r X*s 1 kbiUTO^^D — >^l^^^:fe^^ cDNA © t 3' 
IH^J^ DNA ly— M.M (Dye Terminator Gycle Sequencing FS Ready 
Reaction Kit, dRhodamine Terminator Cycle Sequencing FS Ready Reaction Kit 
^ {± BigDye Terminator Cycle Sequencing FS Ready Reaction Kit, PE 
Biosystems ttSi) ^ffl^v x'^jl 7';i/{zt^feoT i^— ^ > DNA i^— 

^>V-— (ABI PRISM 377, PE Biosystems ttM) T DNA ^»iB^!j<&l?*f b;fco ' 

v^T. .^/X/^p'^^b;t^>>'^•^WcD^^£+4^^R|J7°pyvA rpsORTj 

^mzm%^\\^tco z.o:>mm^z.^K>. ^rii}^>^^^K> ^TtttM^ >^'?^H<£=I — 
h*bTV^^RTtfet^^7)iftv^^D->:&31^-:li:>{p'-eSi)o 5' -iS IB ^07=^—^57 (one 
pass sequencing) ATGprl [A. A. Salamov, T. Nishikawa, M. B. Swindells, 
Bio informatics, 14: 384-390 (1998); http://www.hri .co.jp/atgpr/] ©g^fil 
i^Q.l\^X±.X. iy^i-mm (PSORTT-^rr) ^^h. iy^^. 5'-5SiB^J^-^T' 

mmm 3 . psecohg cdib^u?*^ 
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( 1 ) LicorDNA iy—^>'^—^m\^^ti cDNA liA^itf^*^^*^ ^CD D > ^7 U — K 
S^— (Licor S>— ^>it— ( 7^ o :t7ttfiS5^) — ^T^KC^^eoTi/— 
>S^>^;S/i&^. Licor >'—^>+J—T-DNA^^iB^J^^^ffbfc) > 

(2) AT2 h ^ >:^4^^/>sS^^l^^^^fflV>fc Primer Island ^(3 J: -2.;?^:^ 

H — 'ir > j;^ [S. E. Devine and J. D. Boeke, Nucleic Acids Res., 22: 
3765-3772, (1994)] (PE Biosystems ^±m.(D^^^j h ^ v - bfed^oT^ 
u — >^m.W^. PE Biosystems ^tM® DNA i/— 'ir>i/>^iS^-e-^— ^T^^I/tc 
t^^oTS'— >5r>S/>^7S;^ib^ ABI PRISM 377 T DNA ^agS^U^^^ff 

(3) A-^figDNA ^fflVNfe^l- ^:2i-=^rS/ ^- ^ ^-^S;'— ^{3ct 
^^^^ ^—^^—^^'^{ti:^^ L.^^ DNA r^'T V — ^^fet>^.^ PEBiosystems 
tt^® DNA->— >r > S/ > ^iS^T' v - i o T i> — ^ > > AB I 
PRISM 377 T- DNA ^miB^U ^»*f b ) 

Cltie)(Z)iB^J{3-oiATsATGpr ^ PSORT J; ^^*ffi5 ctt>' GenBank ^ SwissProt 
BLAST ^n-::>tzoi^tA.t'cD^n-yt^ N-^^SS ^'i-JVEm ^ * 

nrc±S: CDNAO-OS.PSEC0146 ^^o'(t/zoPSEC0146 <^^*iE^U^iB^U#-^ : 

nmm4 . cosmtc j:^, nc.^i^i^.cD^mt ltc, i:®?^-^^^ 

liiycDmmzX^X PSECOHB t^:J- h--r€)^>/-?^K® LTC4:g^i*:rSf4^iii 
miytzo ^-rcco cDNA h'-rs^ cDNA 
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hmmm^(D poly ik)^ RNA (Clontechtt) bT RT-PCR J: t> 

{^tdo RT-PCR r ^ ^ T-(DigSiE^U«. UMi^J 3 X'}^^ b ;fe^»i2^'JtS 

RT-PCR iB^JS-^ : 7 -e^N^n^:t U =f ^ ^ l/^^ ^ — K:^-^ 

— t\yXm^^tz i^n^tKD 5'^m^l± Xbal site t^mui^X^^) o RT-PCR 
{iPyrobest DNA polymerase (^MMtt) S>^t^ 5% DMSO#h£TT- 98 "C (10 #) 
/58 "C (30 #) /72 "C (2 ^) ©it^^;!/^ 34 Ei^ •) b/io ^<Df^^. m 
1.0 kbp © mk%^i^m^-^nkoZ.(Om^^ Xbal -t^v^fh b/r^.pEF-BOS plasmid 
(Mizushima, S. and Nagata, S. (1990) Nucleic Acids Res., 18, 5322) ^ffl 
\^X^U--—>'^\^tzo ni^ntz^xn — ><Dm&M^m±iyy':^^^^^ — ^^ — '^ 
—^^{cicJ: 15 AB 1 377 DNA Sequencer (Applied Hi osys terns 14) ^ffllNT^^ff b;feo 

iB^J<£^tf:i^>{P*fiiS^^tlfeo CKDr-^;^ = PEF-BOS-PSEC0146 ^ bfco 

175nim2tg#7 ^^ntz COS-1 2xl0« bT 36 B#P^tg«^. SOytf 

g CD PEF-B0S-PSEC0146 ^7t(± pEF-BOS (^^^^J' — ) FuGENEB (Boeringer 
Mannheimtt) ^Sffl V^T3t^E^#A b;to afe^^A^^ 36 ^P^t^« bfem^HI 
iR. 20mMTris.HCl (pH7.4) , 5 mM EDTA, tcSl^ bT^ U hn>t3T* 

^i>*ai:>--rXb;feo Mia/ll^^^ 50 mM HEPES (pH7.4) , 40 mM MgCl^, 1 mM EGTA, 
{ZJg^^bs cn^M^^bfeo 

Miii^5>tzgt3 PH]- LTC^ (m-'fb^^p^) ^g,^^iJg 0.5~14xl0-« M tz^fe?, 
ct^tcjljpx.^ 50 mM HEPES (pH7.4) , 40 mM MgCl^, 1 mM EGTA, 5 mM L-Serine, 10 
mM Borate, 2 mM L-Cystein, 2 mM L-Glycine, ?> S^^?^ 250/^1 ^X'M.i^ 1 
D#p^^ >^i^— i/3 > \^^-\z)\/;\--^7.^—{zx^^^7.y^ {cisJiRbfeo 

>^-T-JMi^-^<D^.IS-^M>S:iRiJ^b;^co ^^jC^ my^<Dmmz.m.m'^l^ 2//M 
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cDiK, (CAYMANS) <^»px.5c^T% s\m^^(D^mm&om-^&^m^\^tzo ^ 

(Dmm. m- LTC4 PEF-B0S-PSEC0146 Sitfe^^A L Ac COS-1 mmcD^m^iZ 

nmmz^-^T^ c t f^^^-Dfzo PEF-BOS-PSEC0146 ^m^^mxi^fc COS-1 m 

Scatchard ^Iff®^^^® 2 (C^s UTto Scatchard ^^ffCDig^*^?,, pEF- 
BOS-PSEC0146 ^3tf5^#A LAc COS-1 LTC,©?^-^<7)^lSI^ 
^{iKd=2.20 nMT'. SA^-&{i Bmax=10. 4 pmol/mg protein T"fe -i? fco — ^ 
-^^^-^ilfs^^ALfe COS-1 .«©JJiH^T-TO^a<33^^{iil^^n55:3?Po 

mmm5. HEK293-EBNATOCJ:^ LTC,^^^®^^^ LTC4(zJ:?,«(*i.Ca**?i 

96well Black/clear bottom plate, collagen type I coated (BECTON DICKINSON 
nm)lZ HEK293-EBNA Mm^ 1 D 2.5xlO^«T-fMbT 24 

1 '!7^JV$)tziD 40 ng ® PEF-B0S-PSEC0146 ^ pEF-BOS C^'^^^— ) 
FuGENEB (Boeringer Mannheim m ^mi^XMm^mXLtzo mi^^mX2 4m 
P^^. i^m^mmi^. 4//M Fluo-3,AM(Molecular Probett^), 0.004% pluronic 
acid i5d:t>- 10%FBS ^^ts DMEM S 1 "j? :^Jly$)ti D 100^1 » ST-CT' 1 ^P^ 
^ >^^-<-v3>Lfeo^ >^^^-v3>^.«§20mMHEPES ^^^tf Hanks 
BSS(GIBCO ic±iu)X'4lpIt5fer^LT. 1 :n ;u$> ;t 100/zl CD 20mM HEPES ^^$f 
Hanks BSS ^» bTto Ca'* mj^CD^itii FLIPR (Moleucular Device ^±M) 

^mi^xmrnmizmi^Ltzo rt^t^tb. m\^mn i^wmz uz, ^mmmis. 2xio-« 
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'^mt 6 #r ^tc^^^J^^iSiJ^Ufco PEF-BOS-PSEC0146 ^5i^E^#A LfcTO 

jte^# A b ifflflST" (± LTC4 [z^^mup^ Zd^'^mm. o^^bttii^^n^^ofeo 
iS^^ma ^c^f^U/feo m3\-±. pef-bos-psecoug ^Mi^^mxi^tiWmcDmup^ 
z?irmm.(Dm.ihv'-'^<D-^^^j^(DmMm.^m.mz. LTC4 (D^^s.^mm^-^^u ^ 

h Ufe*)®T-S>SopEF-B0S-PSEC0146 ^jKe^^A LTC4 J; STOF«3 

Ca"iiJS®^<bl3 0V>T Logistic Hl'jf {3 J: 0 fflM'fife^tS^&Mt/f L:feo 
LTC4® EC50 = 3.46 nM-e&S^i:*st)*>o;^o ^ ;t|5Ht{3 LTD4 13 J; S«P«3 C a 
**iiJg®'^'^bi30l^■r Logistic IhI'M^{3 J: t)ffl»^lSc??t4^M1ff LTD4® 
EC50=3.68iiMT-fe?)3i:;{)StD>?Pofco iil±®J:^tc. 2^ LTC4 ff^SiSl^ b 

fimm^ LTC4 4b'cfci>' LTD4 cs;^^ yy-cmm-m^m^mun ca**?i^(^^{b^^#-r 

SCI hASfiS^.^n;^iomf^ Ca**iiJg®^<b^iHiJ^-r d hT-.^l^-fb^i^O LTC4 
V>T LTC4^^<*:r£t4^{gT^-a-S'fb-^tl>&?liR-rS^i:{- J;-:>T. rrf-X bv 



IIJ(g^?<J 6 . LTC4 ^^<*:^^%3i CHO mUcn>^% 

th LTC4 ^^<*:^^iJ^-&-2>;fe«)<^^3^^^^ — ^ bt pEF-BOS-dhfr- 
PSEC0146 ^m\^ti. lOcffl i^-^-Utc CH0-dhfr(-)1*^ lxlO''«-r' aMEM (/t^^# 
m t^ife^fflV>TMftb 1 BiS«^. 8/zg pEF-BOS-dhf r-PSEC0146 ^ FuGENE6 
(Boeringer Mannheim tti^) ^ffil^T3t<E^»A b/ro 24 ^P^f^. jtl'sT^Ab 
feW^iaiKb^ aMEM nM Methotrexate (fn^M^lt 

i^) C^x^g^s |§Pt#f?bT 10cm S/^ — U C3fS$ lib 2 ilPs^^tcttiJ^bferi 
Drl->&^@!5lJ{cfR^#b^ LTC4S^«:^^^?lCH0$fflflah bfco 

LTC4 }i(D^^mm.(D tz ^ LTC4 ^m^'U'M.^M zmmm-^^^m^. mu-^m dr. 
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?5fe^bs 20 mM Tris.HCl (pH7.4) , 5 mM EDTA (C^^gLT^U hDXzT*^^^ 
^^^--r XL^o 50 dm HEPES (pH7.4) , 40 mM MgCl^, 1 mM EGTA, iz 

Scatchard ^tffcD^^jtP , LTC4 ^mi^^^^M CHO mmcDmm^izM-r ^ LTC4 
(Dl^^(7)mm^mitKd=2.65 nMT% Bmax=6 pmol/mg protein 

Ca**?gJS(D^'ft:(DiiJ^(^);fe46(3, 96well Black/clear bottom plate 
(BECTON DICKINSON ^m)lz ITC^m^^^^M CHO 1 ^:rLj],$,tc D 2 x 10 

Smr-MUT 24 mmi^mm. mm^mmL. 4>i/MFluo-3,AM(MolecularProbe 
^tM)s 0.004%plu^onicacid^ 1%FBS, 20mMHEPES. 2. 5mM probenecid >&^$f Hanks 
BSS ^ 1 100//1 ^ip b,37"CT' 1 ^P^^ >^a.-<-s> 3 > bfeoLTC^ 

*5 J;t>'LTD4(C J: SmP«3 Ca^^^i^cD^YbfiUM^J 5 tm^mzx FLIPE ^fflV^T 
«'J^ L o LTC4 S^f^S^^^ CHO mmcD LTC4 J: t>- LTD^ {3 J: ,=^JISf^ Ca^ii^g 

<D^Yb{c-3^^T Logistic mmmiz^K>mmmw\i^mm\.tzo ^coi^m. uc, 

©EC50 = 0.44 nM. LTD4CD EC50 = 0.59 nM "e^fe ^ ^ d^tod^ 0:^0 
i^±©J:^{Z. 2^LTC4S^^^^^^^iCH0«{3i5V^T^). COS«^HEK293 

-EiMmmiz-mmiz^m^'^tztBtmmiz. iic.izm^mm^^^ntb. uc, 
nmm 7 . mmz:^i,f ^ b h LTC4 ^^i^commi^mM'^^ 

%M^^^mm\^rzo t h LTC4^^#:itfE^®rp-r{z(i cDNAKt^i (iE^J# 
l<7)m 947#aA-^mi626 #g) ^mutio h h poly A+ ENA 

(2 ^g) ^:7n «v h > (Clontech ttM) ^ ro — :/(7)/Nxf ^i; ^ 
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^ -a—iy 3ylt50% 7}^;i/A7'^ h\ 5x SSPE^ 10 x Denhardt' s i§r^> 2% SDS^ 

0.2 X ssc. 0,1% sds^^tsmmr 2m (es-c. 20^) mr^i^ 

t h(D^m^ (Ms m. s^Ms m. mm. pm. flfsHx mm. 

m±m. Mm. /J^l^. :f<m. ^*^ifiiejfliit> ^«s^s #11. u>/^fii5. 

5kb ® mRNA fl^i^. mmx'^<mm^ntz. m. w 

iy*^, if.uQ.^'^mm^^y'^ yu^h h ';^>tz^H-rs'C^iiiifli^i^Sx ^^^^ 



mum 8 . ^C^IIiJfii^m -5 th LTC^ ^^P^OMii^^^M^^ 

PCRtcJib hc7)ii:^Di#g5{4 fe'C^M. ^E'C^^^ ^M. 'C* 

^pf'PS. 'C^M) ^^co—if.mcmk (BioChainttS^) ^mmhX^X. iS^'J#^ : 9 

: 1 0-e^N^n€);r U =f:5? ^ K^U^^'— XT-^-r x'— ^ffiV^^co PCR{±T 

aq DNA polymerase (^M%tM) =&ffll.^5% DMS0#^£TT94 °C (30#) /SO °C 
(30#) /72 °C (1^) (Dit-r ^;i/^30Il]i^l3igbfeo F^jSP^iiph bT(i 

±13011 hOD=S-gl5^S(^cDNA^il^h bt. Human G3PDH Control Amplimer Set (C 
lontechtt^) |5I^f*©PCR<£^f o fco >S*5^t;{il%T:«^D-xy;Kc 
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P^J^mm. iE^b hM^MrtJ^« (Cloneticsttili) >?Pe>ISOGEN (B:$:i^-> 
^m) <^ffll>Ttotal MA^mrnVtco ^mmm^CDtotal RNA 5 us^^l^Mse (N 
ippon GenettM) ^ffll^37 "CT 1 5^M^&^-li-/io DNaseM b/ztotal RNA^;^ 
— <J r h — ^ h;^ h^> h'i/^T^A (RT-PCRffl) (GIBCCmK) tdT 

fi>(]a;tT^?g{ZT IB^PemgLfeo ±^i^m'9. 150 x g T 5 ^3a^C^MS^^ ?t 
Hunk's Balanced Solt Solution (HBSS)CfJ^g Li^ro ^ti^mAcD Ficoll 
-Paque(Pharmacia;a:)f-ail 400 x g T 30 ^3s'l:^Ma^^f ^ feo fJ^P^^^^ 
YtS^^MdM^ bT^^b;to CD16 v-^^nf— 

ISOGEN >aS!l) ^fflOT total RNA ^mmVtzo^^m^^CD total 
RNA 5 //g 5& DNase (Nippon GeneltM) 37 "CT 1 d^^HB^'^tzo DNase 

MS Lfe total RNA — ^ U X h 7 ;^ h h ^ > K v^t^A 
(RT-PCRffl) (GIBCOtt^) {3T cDNA^f^b/zo 
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^f^T- pcE m^^n^tco LTc, ^^i:^cDm 450bp cDmmMM^mnx a. b ^ 



^ j:— 3 V^N^ :/ U GeneB ridge 4 panel (Sanger Center)i5<i: 

XfG3 panel (Stanford Unversity) (Research Genetics liSi) ^mMiz^ iE>5^J# 
^: 1 1 ■r-^^tlS::^ '>II3:5? ^ h*^:7 ;i— "7— K:^-^^ V — h bT^ 

ia^J#-^ : 1 2-t'^^n-S:^U=3p?^P;r^ U^N*— X:7-^^ v— UT PCR 
>&=ff ofeo PGR (i Pyrobest DNA polymerase (S?@3t4±) ^ffll^ 5% DMSO #^T-?? 
98 "C (10 #) /58 °C (30 #) /72 °C (2^) fDIt^ 34 [1]^ »5 ?§bfeo 

^1^;i/F*3CD=&'^^^57 — {Z?^ UT LTC4S^<*:{Ci|^^e^:ft,^600 bp CD DNA »f it^li 

http : //www . genome . w i . mi t , edu^ ct t>' http : //www-shgc . Stanford . edu/BH/inde 

x.html izxmmvrzo ^(Df^m. ^iTc^§:^i^mi^i^i±^o^v-A isqucDm 

CDD13S153(GeneBridge 4)^ SHGC-12474 (G3) izm^ySltf^-ot^o Z. 
®^fe#:<4a{iT hb-iftOP^m^iCD'J >'^— V (Kimura,K., et al.(1999) Hu 
man Molecular Genetics 8, 1487-1490) t^fr^-^ tiX^^^o ^tc. c:(DPk^i^iiLm 
{iB WeJfili^.##-e3i1S^CD^^«l^^tiTV^^(Kalachikov, S. , et al.. 
(1997) Genomics 42, 369-377) o LTC^ ^^<*:3tfE^c7)'^^^'±tH<D3^B tffi 

mi^xi^^at-^^m^nr^o 
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mmm i i . uc.^^i^^^^mcm mm^m^^^r^ uc^^mi^t nc.cDf^^^m 
mmm e x-i'^m u tz ik, ^niii^^mm cm mm(Dm:m^ ^m^^x nc^cDm^ 

^^i^^^mm CHO mmmnm^ 15 ug ^^tS 50 mMHEPES(pH7.4) , 40mMMgCl2, 
1 mM EGTA, 5 mM L-Serine, 10 mM Borate, 2 mM L-Cystein, 2 mM L-Glycine, 

3>ti^>^—xmmm^^mi^\^rzo mmizm^cDmrnz^i^xmrn^t 
$mm^^^mtvxMimm\^^m\^\^tzo ^(Dj^orj^mi^x. icsot^ioui^iix 

TcDfb-^^hLT. M^it. N-(3,4-dimethyl-5-isoxazolyl)-6-(l-propyl-lH- 
benzimidazol-2-yl)-l-naphthalenesulfonaiiiide (-fb-a#JA) t^^lffotl^o CLCD 

<t^m± iTc,'^^^t nc,(D^^^mmm^mzmm\^. ^<d icso i± i.zun 
mmmi 

•H NMRJiF^gP^ii^^ btT^ h^p<5^;i/i>^> (6 ; O.OOppm) ^mi^^tzo 
iU<t^^U> (40ml) izy :x.-iy i^iy-r^> 2. 335g ^iJU^. ^ ^biz 2-i^it± 

y h^jii. io5g ^m^x^uizx-mmm.tzo mm^m^ e.sgig 
^mtzo 

:i(Dmmz i,3-vp<^;i/-2-^ ^ vv u i^j > 40ml ^ip^T iio°cx—^mw 
i^7Kizx79t^vrzo :^-^jim^M.m^^'^-^iy't'Axm.7i^m. mm^m^r^t 
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— (/7DP4^;uA) izx^m-mWkT^t. 2-(2-:^•7^;^)^>X■1' ^ y^/— 

y{p'3.514g(67%)f#?>nfco 
GC MS; 244(M*) 

m.^m 1-2 2-(2-:^>'^;l/)-l-rD t:;i/^>x-r ^ 

^j^fi^J 1 - 1 izxm^^ntz 2-(2-^7^;i/)^>X^ ^ V'J—JV 1.486g ^ N,N- 
i^^^;V*;bA7'^ K 20inl tcj^jigU. eO^TK^-fb:?- h U -^A 300mg >S:Anx.;t:o 15 

>; 1 : 1 ~^Dn4^;i.ACD5^) tZT^^ • MMI" 2) 2-(2-:;^7^ 
;i/)-l-Xot^;i/-^>X^ ^ ^v— l.l95g(77%)f#?)nfeo 

NMR(90MHz, CDCI3); 0.85(t, 3H), 1.74-1.99(m, 2H), 4.18-4.35(m, 2H), .y 
7.25-8. 21(ni, IIH) 
GC MS; 286 (M*) 

l.eoig ^^unn-^)lA 4ml izmmL. ^Uizx^tiam.m{1.2ml)^vu-^^JIA 
CK^fb^i^tCXD ^ > 3.2mK ^OD7|^;i/A 2ml <£JiDx.s S^M^il 
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mm^^^L. m^mm^2.702gmrzo 

;i^457ing^t:Ui;>2mU3-^||Ufe*®(cJDx.feo ~Bm.W^. ^uuif^)\,u^ 

^A^o-x'h^^^^ - (^^DD:^;UA-^^y-;i. ; 100 : 1~10 : 1) (CT^gS 
(3.4-s^^^;i/-5-^ v^^■t^^/ ';;u)-6-(i-rD ^ ^./_;i,_2-^ 

•HNMR(400MHz. DMSO-d^); 0.72(t, 3H), 1.72(q, 2H), 4.42(t, 2H), 7.29-7.38(m, 

2H), 7.74-7.79(in, 3H), 8.14(q, IH), 8.24(q, IH), 8.48(d, IH), 8.60(d, IH), 
8.76((1, IH) 
FAB MS; 461(M*+1) 



mmmi 2. \^'i^,^n^^'^%Mmsmu-^m\^fzu^,\z^:t>m^n^^''m^(D 

^WJ6-r'ftML;t LTC, S^i^^^^ii CHO 96well Black/clear 

bottom plate tc 1 H7n:;i.^;t 2 x ICttT-Jtll LT 24 B^Pb^J^^^, 
^^L. 4/^M Fluo-3,AM(Molecular Probe ttS^), 0.004% pluronic acid. 1%FBS. 
20inM HEPES. 2.5mM probenecid ^^tf Hanks BSS ^ 1 -^oi;!/^/; lOO/^l MM 

37''CT lB#PB^^>^^-^-i>3>L^Co -^^iJ^cDMM'fb^t/O^S^^ 
(c. InM LTC4 ^^Jn Ca^'^JScD^-fbttH^iJ 6 P^f^f^fcT FLIPR 
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^m^^J 1 3 . LTC4 ^^ii^mm CHO iltBJiS^^) LTC4 l>z J; S j^flSiS^ ^ LTC4 ^^ii^y > ^ 

8//iD5j<:r ^' U :3b — 4^^> h b — (NeuroprobettM) * 10 // 
g/ml 7 ^D^^^> /PBStzT 4"'C-e— BfeMSbfeo 96 

blind >>'^'— (Neuroprobe ttM) ©TP {3 0~1 x^M © LTC4 >S:AtL> 

7^ 7'D;^^^>MSb;fc7W— A-7^;U^-:g:-fe>y h bs LlG^^nW-^M CHO 
mi:^^^i5^— #ACHOTO^aMEM mmWWtE) J§ii/0. 1% BSA T-S^®i> 
2xl0^mT'5^^ >M-— ±M{3Mb;feo 37 °C COh >^i^— iJ'-lCT 4 
mm^. y I/— A^^" — ^y— ;i/{c-r®^b. Diff-Quik^fe^^;/ h (a 
^MMW^^^^t) {zT^febfeo :i<D7^;i/^-cDJiM® (m*®-y-fc{iJ) 

rix— hU— ^— (Molecular Devices tt) T* 595 nm 

<£?PiJ^ b ^ o ^ ©/^^ * El 6 /15 b o LTC4 CHO IfflflSfi LTC4 J; D 

7^;i/^-TJl-\a5ffi^-r'2>^^;?P*ia^^n;to mJiS^tt. 3 nM liJg® LTC4 

^^b<4 ^ b o * LTC4 ^nm±mu^^ ^ mm-r § fsts * w b t 5 

-r^cti^^iy^^tco -<^y^ KP^:3 h V :r.yl±ikFm^'P^^^^ (Spada, C. S., 
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etal. J. Leukoc. Biol. (1994) 55, 183-191. Folco, F., etal. Novel Inhibitor 

of Leukotrienes (1999) 83-100, Birkhauser Verlag, Basel) . ^tz^ 

^flS (Kanayasu, T. etal. Biochem. Biophys. Res. Commun. (1989) 159, 572-578) 

mmmsx:^ uc^^^i^(DmM^mmvtz\i hmmm^mmmm^ 96weii 

Black/clear bottom plate Iz 1 4 x iC^Jig-eJSMbT 24 

mv. mm^i^i^m. smmmm (cioneticsttg^) tm^\^. ^^^iz^smmmm 

bfco i^m^mMl^. 4^M Fluo-3,AM(Molecular Probe ^±M), 0.004% pluronic 
acid. 1%FBS. 20mM HEPES. 2.5mM probenecid ^"sts Hanks BSS ^ 1 ^ a^)\^^fc: 
15 100//1 37'"C-e lB$P^-Y>^^^-^>3 >U/io LTC4<tS«rt Ca"* 

^^U(r>^\u±mmm^t.nm'^\zx flipr ^m^^xWi-^x^tz. o, io-^-io-'m^co 
\^^xm\'^\.fzm^. b h^»iM¥rts5«{i \ii^,(Dmm.m.-^mzmm^ ca**M 

Nifedipine (7:^=rf>ttM) T' 5 ^Ph^buMS^ LTC^ J: 5^I&M¥rtS5« 
O^WmH Ca**iii^fD^<b§?fliJ^L;to ^«7)^^^|21 8 (ctn bfeo cco-fb-^^ttffl 
M^?^e<3{w LTC, \z X 5SiijM¥m^«®mp^ Ca^*a]S©±#<&«]$iJ-r -S C }l 

t^mm^titzo !iRn^mmmmiz^{-f ^mmi^ ca*^iijs®±^dsifii^iKsi^5i^ 
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^CLf^ ^{i J; < ^^jtlTl^?) (Bolton, T. B., et al. Physiol. Rev. (1979) 59, 
606-718) o Nifedipine {i:ifllW¥rilS©«f^-^0 Ca.''(DmX^nm-r ^ d tlz 

j^ioMm^^Mtvxmic.^m'p'msfn&^mmtLxmm^nxi^^ (siiver, p. 

J., Calcium Bolckers. Mechanisms of Action and Clincal Applications. (1982) 
37, Urban & Schwarzenberg, Baltimore) o Hl^i-. ±i^(Dm\^^.iz ^\,^X 
Nifedipine {±mF«3 Ca'*iiJ^cD±#^Miibfeo i:X±(DC:ti?^. ^UC,^^i$^ 

ifiiWM^ftffl w f s h # ^ e> n s o 

iH^J#-^ 1 T'^^ bfc PSEC0146 mi^^M^mmt^ ^ y=^^ > i^tzEmm-^: 1 3 

: 1 6-?r^^nS:?f- U ^ KcDM^^-^to-y-^fflVNT PCR^{CJ;^T 

cDNA^m^#Ufco PGR ISOTISSUE (B*:i^->tt®i) izXWim 

X^fzzr^^ J K DNA ^^S^ UT Pyrobest DNA polymerase 5% DMSO 

T-e98°C (10#) /SO "C (30#) /72 °C (2^) £7)-9--r 34 lUM t) tSU 

feo ^OiK^. ^n^ni^ 1.0kbp:feJ;t>'0.6kBp(DDNA»rM-*^*tiipg^nfco 
»fM-<£ pCR-blunt (Invitrogen^tM) ^3^D-->^'b^ ff^^nfe^D — 
«ia^iJ(iS^7=^;r=^-S^^ — ^ — ^S'— ?i{3ct 0 ABI377DNA Sequencer >fefflV>T^*ff 

bfco iBJlH^Jfi 1038 J5^S®^— ^> T^V >^7l/-A^?$-:?TV^So ^-T 

>'j-7^^' >i77u-A>?p?>^iRij^n-g>T^ y^lB^ij (345 7^5:^^) 

: 1 8C^Nb/io C(7)T^ y^iB3^iJ(ib h LTC,g^i$:(D7'^ y^lB^fJ^ 77.7% 
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16. ^ y h LTC4 ^ d — - > V 

1 T-^N L;t PSEC0146 ilfETFia^'J<£ffll^fe Genbank tz^r^-f -5 BLAST(Basic 
local alignment search tool) [S. F. Altschul et al., J. Mol. Biol., 215, 
403-410 {mO)]mm^^T^tc^m. T'^-fey i> 3 >#^AI 178926 :y h^m 
cDNA fi3fecD EST (Express ion Sequence Tags)d^^l^^ n 7^— T h >y h Ufeo dCD 
AI178926 (Dm^mmi^'yy h LTC4 S^^*:jt<E^®— gpcDlB^J^^ UT S CI 

K*7;4--'7-Kr^-r^-^bs ^tcs PSEC1046 ©it^^iS^J 

*^^7=if-r >L;tiH^j#-^ : 2 0 -e^^ns::^ U n" ^ h* ^ U >'\"— ;^ 

^ ^— i: l^T PGR mizX-oX cDNA ^^ff Ufeo PGR {i^ hM cDNA (Glontech 
ttM) ^MMii UTs PyrobestDNA polymerase 5%DMS0 i^:ST"e 98 °C (10 

#) /BB-C (30 #) /72°C (2^) (D-V--^ ^ JVt: SAMB*) MLt^o ^(D^m. 
mi.3 khp(DDMm>^t^m^^titco c®»fM-^ pCR-blunt {z^n-->^b. 
m^ntz^n — >(Di^£m^^H^i^^^^iy^ — ^^ — ^~miZj:K> ABI377 DNA 
Sequencer Sffil^T^^ffUfeo QJ^/{pi3 55:ofe^Sia?iJ^iB^(J#-^ : 2 ItC^b 

2 2{Z^U/io :l<DT ^ ymEmmi h lie, ^^^CDT ^ y mEimt 72.6%CDffi 

mf*lGa+-^^JSc7D±^ 
l-:tT®^^{CJ:-3Tll»J 1 5T'f#;t^^ LTG4^^#;DNA *^=i- Vr^-^y^^ 
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m^'^^tzlsbiz.'^m cDNA y A DNA ^mmtLX PGR IzX^D^mi^tco 

PGR {c.ijgj&r^-rv-cD^M^jtts mmmi 5T'?*^b/ri^Ms^j+i$Bs* 

i:(cig^bfco PGR izmmm^ : 2 3-r:m-^n^yir')^-^^\y:^'^Y^y -t — 
ry~-Yy^^-^-h\^s iB^J#-^ : 2 4-e^N^n^;i-'; 3f7 ^ Uv'N'- 
XT'v^ V— ^ UTffiV^:^ (^tl^n® 5'3^5^{3{±XbaI site A5f^j-;(jpi^X^S) o 
PGR {± Pyrobest DNA polymerase SfflV^5% DMSO ^^^^TT♦ 98 °C (10 #) /SS 'C 
(30 #) /72 "C (2^) (D-*r-( ^JV^ 34\M\m*)MVrcio ^(Dl^^. 5^ 1.0 kbp 
CDDNA»rM->?)SJii|S^nfeo :i<7)6^>t-^ Xbal T-vmbbfem> pEF-BOS ^ffl V^-C ^ P 

^m«?'J4 h |sII^{^i3T pEF-BOS--:^^ LTC4^^#:^jt^K^#A GOS-im© 
m^ii:^^^t^b^ ^iii^20>ag {-^bT['H]-LTG4®^S-^^^>&ffofeo pEF-BOS- 

(Df^m&b^^^MmS tmrnizm^^tzo ^tz. C(Z)^-^<DScatchard^*f0^li 
pEF-BOS-7^^ LTG4 S^<*:<&3t<E^#AL;fe GOS-1 ^flSomiii:55'C^-r S 
LTG4 ©i^'&CDj^^^^tt Kd=2.89 nM -e> gA^-^ti Bmax=0.25 pmol/mg protein 

Ga^^^ilgcD^-fb^SiJ^^feHSte^JS hp]^{^l3T HEK293-EBNA m 
Sffll^T^To;^co pEF-BOS-^^ LTG4 g^i*^jt1S^#A Ufe HEK293-EBNA ilfflflS® 
LTG4 43 J: t>' LTD4 tc J: ^ mm Ca**MJ^ CD ± W tc o I ^ T Logi st i c HJ'jf^ tc J: 0 ffl S 
m^^^m^\^tzo LTC4(D EG50 = 5.0 nM. LTD4 <^ EG50 = 3.3 nM Tfe 

Jil±cDJ;^t3. LTC4 LTC4 LTG4 ^ J:t>' LTD4 
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iMT® ^^{C ct o T 1 6 V h LTC4 ^^i^ DNA 3{p'=3 — K t* ^ ^S' > 

i^mX^titi pCR-blunt ^ Xbal X'm<t i^X^^y h UC, DNA ^ pEF-BOS {c 

#Abfeo cor^:^^ h'^ pEF-BOS-7 h LTC4S^#:h U;^o 

«f*I Ca**aS©^<b<?)ifJ^^^li«?iJ 5 ^iBl^f^fCT HEK293-EBNA mm^mi^ 
Tff o;feo pEF-BOS-^ h LTC^g^f^c^^t^^^A bfe HEK293-EBNA LTC4 
^•ctt>'LTD4(ziSmp«3 Ca''mm(D±W^Z^^\.^X Logistic Ulili^tCct t)fflM-6Sc 
#t4^^^b;to -€-cDM^, LTC4OEC50 = 19 nM. LTD4CD EC50=7.7 nM T-$>5 d 

i:X±CDJ:o {3. h LTC4 LTC4 :fect t>' LTD4 tC^i^S brffla-feJcT^e^ 



^ T LTC4 ^ n;^c > 7 1 ^ M ^ U T . afe -2. V > LTC4 {c^&^-r S ff^Rfe 
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^wgm-r^ifim±. uc.^^m'^mm. ^»f^x{i^u-<r^ k^^^d^mo^ 



niiooaAAi I 
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SEQUENCE LISTING 



<110> Yamanouchi Pharmaceutical Co. .Ltd. 
Helix Research Institute 

<120> Peptide Leukotrien Receptor 

<130> YH0022-PCT 

<140> 
<141> 

<150> JP 1999-259986 
<151> 1999-09-14 

<160> 24 

<170> Patent In Ver. 2. 1 

<210> 1 
<211> 2807 
<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (264).. (1301) 
<400> 1 

aagttctcta agtttgaagc gtcagcttca accaaacaaa ttaatggcta ttctacattc 60 
aaaaatcagg aaatttaaat ttattatgaa atgtaatgca gcatgtagta aagacttaac 120 
cagtgtttta aaactcaact ttcaaagaaa agatagtatt gctccctgtt tcattaaaac 180 
ctagagagat gtaatcagta agcaagaagg aaaaagggaa attcacaaag taactttttg 240 
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tgtctgtttc tttttaaccc age atg gag aga aaa ttt atg tec ttg caa cca 293 

Met Glu Arg Lys Phe Met Ser Leu Gin Pro 
1 5 10 

tec ate tec gta tea gaa atg gaa eca aat ggc ace tte age aat aae 341 
Ser Me Ser Val Ser Glu Met Glu Pro Asn Gly Thr Phe Ser Asn Asn 
15 20 25 

aac age agg aac tge aca att gaa aac tte aag aga gaa ttt tte cea 389 
Asn Ser Arg Asn Gys Thr He Glu Asn Phe Lys Arg Glu Phe Phe Pro 
30 35 40 

att gta tat etg ata ata ttt tte tgg gga gtc ttg gga aat ggg ttg 437 
lie Val Tyr Leu Me Me Phe Phe Trp Gly Val Leu Gly Asn Gly Leu 
45 50 55 

tec ata tat gtt tte etg eag ect tat aag aag tee aea tct gtg aae 485 
Ser Me Tyr Val Phe Leu Gin Pro Tyr Lys Lys Ser Thr Ser Val Asn 
60 65 70 

gtt tte atg eta aat etg gee att tea gat etc etg tte ata age aeg 533 
Val Phe Met Leu Asn Leu Ala lie Ser Asp Leu Leu Phe Me Ser Thr 
75 80 85 90 

ett cec tte agg get gae tat tat ett aga ggc tec aat tgg ata ttt 581 
Leu Pro Phe Arg Ala Asp Tyr Tyr Leu Arg Gly Ser Asn Trp Me Phe 
95 100 105 

gga gae etg gee tge agg att atg tct tat tec ttg tat gtc aac atg 629 
Gly Asp Leu Ala Cys Arg lie Met Ser Tyr Ser Leu Tyr Val Asn Met 
110 115 120 

tac age agt att tat tte etg ace gtg etg agt gtt gtg cgt tte etg 677 
Tyr Ser Ser Me Tyr Phe Leu Thr Val Leu Ser Val Val Arg Phe Leu 
125 130 135 
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gca atg gtt cac ccc ttt egg ctt ctg cat gtc acc age ate agg agt 725 
Ala Met Val His Pro Phe Arg Leu Leu His Val Thr Ser lie Arg Ser 
140 145 150 

gee tgg ate etc tgt ggg ate ata tgg ate ctt ate atg get tec tea 773 
Ala Trp lie Leu Cys Gly lie lie Trp He Leu lie Met Ala Ser Ser 
155 160 165 170 

ata atg etc etg gae agt gge tct gag eag aac ggc agt gtc aca tea 821 
Me Met Leu Leu Asp Ser Gly Ser Glu Gin Asn Gly Ser Val Thr Ser 
175 180 185 

tgc tta gag ctg aat etc tat aaa att get aag ctg eag ace atg aac 869 
Cys Leu Glu Leu Asn Leu Tyr Lys Me Ala Lys Leu Gin Thr Met Asn 
190 195 200 

tat att gee ttg gtg gtg ggc tgc ctg etg cea ttt ttc aca etc age 917 
Tyr I le Ala Leu Val Val Gly Cys Leu Leu Pro Phe Phe Thr Leu Ser 
205 210 215 

ate tgt tat ctg ctg ate att egg gtt ctg tta aaa gtg gag gtc cea 965 
Me Cys Tyr Leu Leu Me Me Arg Val Leu Leu Lys Val Glu Val Pro 
220 225 230 

gaa teg ggg ctg egg gtt tct cae agg aag gca ctg ace acc ate ate 1013 
Glu Ser Gly Leu Arg Val Ser His Arg Lys Ala Leu Thr Thr Me Me 
235 240 245 250 

ate acc ttg ate ate ttc ttc ttg tgt ttc ctg ccc tat cac aca etg 1061 
Me Thr Leu Me Me Phe Phe Leu Cys Phe Leu Pro Tyr His Thr Leu 
255 260 265 

agg acc gtc cac ttg aeg aca tgg aaa gtg ggt tta tgc aaa gae aga 1109 
Arg Thr Val His Leu Thr Thr Trp Lys Val Gly Leu Cys Lys Asp Arg 
270 275 280 
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ctg cat aaa get ttg gtt ate aca ctg gee ttg gca gea gcc aat gee 1157 
Leu His Lys Ala Leu Val lie Thr Leu Ala Leu Ala Ala Ala Asn Ala 
285 290 295 

tgc ttc aat cct ctg etc tat tac ttt get ggg gag aat ttt aag gac 1205 
Cys Phe Asn Pro Leu Leu Tyr Tyr Phe Ala Gly Glu Asn Phe Lys Asp 
300 305 310 

aga eta aag tct gca etc aga aaa ggc cat cea cag aag gca aag aca 1253 
Arg Leu Lys Ser Ala Leu Arg Lys Gly His Pro Gin Lys Ala Lys Thr 
315 320 325 330 

aag tgt gtt ttc cct gtt agt gtg tgg ttg aga aag gaa aca aga gta 1301 
Lys Cys Vaf Phe Pro Val Ser Val Trp Leu Arg Lys Glu Thr Arg Val 
335 340 345 

taaggagctc ttagatgaga ectgttcttg tateettgtg tecatcttca ttcactcata 1361 

gtetccaaat gactttgtat ttaeatcact cccaacaaat gttgattctt aatatttagt 1421 

tgaccattae ttttgttaat aagacctact teaaaaattt tatteagtgt attttcagtt 1481 

gttgagtctt aatgagggat acaggaggaa aaatccctac tagagtcctg tgggctgaaa 1541 

tatcagactg ggaaaaaatg eaaagcaeat tggatcctac ttttettcag atattgaacc 1601 

agatctctgg cccatcaggc tttctaaatt ettcaaaaga geeaeaactt ecccagcttc 1661 

teeagctccc etgtcetett caatcccttg agatatagea actaacgacg ctactggaag 1721 

ecccagagca gaaaagaagc acatcctaag atteagggaa agaetaactg tgaaaaggaa 1781 

ggetgtecta taacaaagca geatcaagtc ceaagtaagg acagtgagag aaaaggggga 1841 

gaaggattgg agcaaaagag aaetggcaat aagtagggga aggaagaatt tcattttgca 1901 
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ttgggagaga ggttctaaca cactgaaggc aaccctattt ctactgtttc tctcttgcca 1961 
gggtattagg aaggacagga aaagtaggag gaggatctgg ggcattgccc taggaaatga 2021 
aagaattgtg tatagaatgg aagggggatc atcaaggaca tgtatctcaa attttctttg 2081 
agatgcaggt tagttgacct tgctgcagtt ctccttccca ttaattcatt gggatggaag 2141 
ccaaaaataa aagaggtgcc tctgaggatt agggttgagc actcaaggga aagatggagt 2201 
agagggcaaa tagcaaaagt tgttgcactc ctgaaattct attaacattt ccgcagaaga 2261 
tgagtaggga gatgctgcct tcccttttga gatagtgtag aaaaacacta gatagtgtga 2321 
gaggttcctt tctgtccatt gaaacaaggc taaggatact accaactact atcaccatga 2381 
ccattgtact gacaacaatt gaatgcagtc tccctgcagg gcagattatg ccaggcactt 2441 
tacatttgtt gatcccattt gacattcaca ccaaagctct gagttccatt ttacagctga 2501 
agaaattgaa gcttagagaa attaagaagc ttgtttaagt ttacacagct agtaagagtt 2561 
ttaaaaatct ctgtgcagaa gtgttggctg ggtgctctcc ccaccactac ccttgtaaac 2621 
ttccaggaag attggttgaa agtctgaata aaagctgtcc tttcctacca atttcctccc 2681 
cctcctcact ctcacaagaa aaccaaaagt ttctcttcag agttgttgac tcatagtaca 2741 
gtaaagggtg gaggtgatat ggcattctga aagtagggag ggactaagtc agtcgtcata 2801 
ctaaac 2807 

<210> 2 
<211> 346 
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<212> PRT 

<213> Homo sapiens 
<400> 2 

Met Glu Arg Lys Phe Met Ser Leu Gin Pro Ser Me Ser Val Ser Glu 
15 10 15 

Met 6tu Pro Asn Gly Thr Phe Ser Asn Asn Asn Ser Arg Asn Cys Thr 
20 25 30 

lie Glu Asn Phe Lys Arg Glu Phe Phe Pro Me Val Tyr Leu Me Me 
35 40 45 

Phe Phe Trp Gly Val Leu Gly Asn Gly Leu Ser Me Tyr Val Phe Leu 
50 55 60 

Gin Pro Tyr Lys Lys Ser Thr Ser Val Asn Val Phe Met Leu Asn Leu 
65 70 75 80 

Ala lie Ser Asp Leu Leu Phe Me Ser Thr Leu Pro Phe Arg Ala Asp 
85 90 95 

Tyr Tyr Leu Arg Gly Ser Asn Trp Me Phe Gly Asp Leu Ala Cys Arg 
100 105 110 

Me Met Ser Tyr Ser Leu Tyr Val Asn Met Tyr Ser Ser Me Tyr Phe 
115 120 125 

Leu Thr Val Leu Ser Val Val Arg Phe Leu Ala Met Val His Pro Phe 
130 135 140 

Arg Leu Leu His Val Thr Ser Me Arg Ser Ala Trp Me Leu Cys Gly 
145 150 155 160 

Me lie Trp Me Leu Me Met Ala Ser Ser Me Met Leu Leu Asp Ser 
165 170 175 
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Gly Ser Glu Gin Asn Gly Ser Val Thr Ser Cys Leu Glu Leu Asn Leu 
180 185 190 

Tyr Lys lie Ala Lys Leu Gin Thr Met Asn Tyr lie Ala Leu Val Val 
195 200 205 

Gly Cys Leu Leu Pro Phe Phe Thr Leu Ser Me Cys Tyr Leu Leu lie 
210 215 220 

He Arg Val Leu Leu Lys Val Glu Val Pro Glu Ser Gly Leu Arg Val 
225 230 235 240 

Ser His Arg Lys Ala Leu Thr Thr lie lie lie Thr Leu Me Me Phe 
245 250 255 

Phe Leu Cys Phe Leu Pro Tyr His Thr Leu Arg Thr Val His Leu Thr 
260 265 270 

Thr Trp Lys Val Gly Leu Cys Lys Asp Arg Leu His Lys Ala Leu Val 
275 280 285 

Me Thr Leu Ala Leu Ala Ala Ala Asn Ala Cys Phe Asn Pro Leu Leu 
290 295 300 

Tyr Tyr Phe Ala Gly Glu Asn Phe Lys Asp Arg Leu Lys Ser Ala Leu 
305 310 315 320 

Arg Lys Gly His Pro Gin Lys Ala Lys Thr Lys Cys Val Phe Pro Val 
325 330 335 



Ser Val Trp Leu Arg Lys Glu Thr Arg Val 
340 345 
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<210> 3 
<211> 30 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized oli go-cap linker sequence 



<210> 4 
<211> 42 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized oligo (dT) primer sequence 



<210> 5 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 



<400> 3 



agcaucgagu cggccuuguu ggccuacugg 



<400> 4 



gcggctgaag acggcctatg tggccttttt tttttttttt tt 



<400> 5 
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agcatcgagt cggccttgtt g 21 



<210> 6 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 

<400> 6 

gcggctgaag acggcctatg t 21 



<210> 7 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 

<400> 7 

gggtctagaa tggagagaaa atttatgtcc ttgc 34 



<210> 8 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:an artificially 
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synthesized primer sequence 



<400> 8 



gggtctagac tattatactc ttgtttcctt tctcaaccac 



<210> 9 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 



<210> 10 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 

<400> 10 

aattctcccc agcaaagtaa tagag 25 



<210> 11 
<211> 30 
<212> DNA 

<213> Artificial Sequence 



<400> 9 



tggatcctct gtgggatcat atgg 
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<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 

<400> 11 

gttaaaagtg gaggtcccag aatcggggct 

<210> 12 
<211> 30 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence.an artificially 
synthesized primer sequence 

<400> 12 

agaaagcctg atgggccaga gatctggttc 

<210> 13 
<211> 27 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence.an artificially 
synthesized primer sequence 

<400> 13 

cacaaagtaa ctttttgtgt ctgtttc 
<210> 14 



aNSDOCID:<WO 0119986A1 I > 





wo 01/19986 



PCT/JPOO/06265 



12/23 



<2n> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 

<400> 14 

ttctccccag caaagtaata gag 

<210> 15 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 

<400> 15 

tggatcctct gtgggatcat atgg 

<21G> 16 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 

<400> 16 

aacaggtctc atctaag 
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<210> 17 
<211> 1101 
<212> DNA 
<213> Sus scrofa 

<220> 

<221> CDS 

<222> (14) .. (1048) 

<400> 17 

tttttaattc age atg gag aga aaa ctt atg tec tta ctt cca tec ate 49 

Met Glu Arg Lys Leu Met Ser Leu Leu Pro Ser lie 
15 10 

tec eta tea gaa atg gaa eec aat agt ace ttg ggc aat cae aat age 97 
Ser Leu Ser Glu Met Glu Pro Asn Ser Thr Leu Gly Asn His Asn Ser 
15 20 25 

aac agg age tge ace aca gaa aac ttc aag aga gaa ttt tac coc att 145 
Asn Arg Ser Gys Thr Thr Glu Asn Phe Lys Arg Glu Phe Tyr Pro lie 
30 35 40 

gtg tac eta gta ata ttt ate tgg gga gee ttg gga aat ggc ttt tet 193 
Val Tyr Leu Val lie Phe Me Trp Gly Ala Leu Gly Asn Gly Phe Ser 
45 50 55 60 

ata tat gtt ttc etg aaa cct tat aag aag tec aca tea gtc aat gtt 241 
He Tyr Val Phe Leu Lys Pro Tyr Lys Lys Ser Thr Ser Val Asn Val 
65 70 75 

tte atg eta aat etg gee att teg gat etc tta ttc aca ate aca etg 289 
Phe Met Leu Asn Leu Ala Me Ser Asp Leu Leu Phe Thr Me Thr Leu 
80 85 90 
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ccc ttc agg gtt gac tat tac ctt aga ggc tec aac ygg ata ttt ggg 
Pro Phe Arg Val Asp Tyr Tyr Leu Arg Gly Ser Asn Xaa lie Phe Gly 
95 100 105 

gac aca cct tgc agg att atg tot tat tct atg tat gtc aac atg tac 
Asp Thr Pro Cys Arg Me Met Ser Tyr Ser Met Tyr Val Asn Met Tyr 
110 115 120 



age age att tat ttc ctg act gtg ctg agt gtt gtg cgt ttc ctg gea 
Ser Ser lie Tyr Phe Leu Thr Val Leu Ser Val Val Arg Phe Leu Ala 
125 130 135 140 



act gtt cac ccc ttc egg etc ctt cat ace ace age ate aag aac gee 
Thr Val His Pro Phe Arg Leu Leu His Thr Thr Ser lie Lys Asn Ala 
145 150 155 



tgg att etc tgt ggg gtc ata tgg ate ttt att atg get tec tea aca 
Trp lie Leu Cys Gly Val Me Trp Me Phe Me Met Ala Ser Ser Thr 
160 165 170 



gta ctt ctg aag aat ggc tet gag cag aaa gac aat gtc aca ttg tgc 
Val Leu Leu Lys Asn Gly Ser Glu Gin Lys Asp Asn Val Thr Leu Cys 
175 180 185 



tta gag ctg aat tct aat aaa gtt act aaa ctg aag ace atg aac tac 
Leu Glu Leu Asn Ser Asn Lys Val Thr Lys Leu Lys Thr Met Asn Tyr 
190 195 200 



gtt gee ttg gtg gtg ggc ttt gtg ctg eca ttc ggc act etc age ate 
Val Ala Leu Val Val Gly Phe Val Leu Pro Phe Gly Thr Leu Ser lie 
205 210 215 220 



tgc tac ctg eta ate att ega get ttg tta aag gta gag gtc ceg gag 
Cys Tyr Leu Leu lie lie Arg Ala Leu Leu Lys Val Glu Val Pro Glu 
225 230 235 
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385 



433 



481 



529 



577 



625 



673 
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tec ggg ctg egg ctt tot eac agg aag gca ttg ate aec gtc ate att 769 

Ser Gly Leu Arg Leu Ser His Arg Lys Ala Leu lie Thr Val Me lie 
240 245 250 

get ttg ate ate ttt etc ctg tgt tte ctg eee tat cae gta ctg aga 817 
Ala Leu Me Me Phe Leu Leu Cys Phe Leu Pro Tyr His Val Leu Arg 
255 260 265 

acc ett cae ctg etc gaa tgg aaa get gat aaa tge aaa gac agg etg 865 
Thr Leu His Leu Leu Glu Trp Lys Ala Asp Lys Cys Lys Asp Arg Leu 
270 275 280 

eat aaa get gtg get gtc aca eta get ttg gea gcg gee aac age tgc 913 
His Lys Ala Val Ala Val Thr Leu Ala Leu Ala Ala Ala Asn Ser Cys 
285 290 295 300 

ttc aat ect tte etc tat tae ttt get ggg gag aat ttt aag gac aga 961 
Phe Asn Pro Phe Leu Tyr Tyr Phe Ala Gly Glu Asn Phe Lys Asp Arg 
305 310 315 

eta aag tet gea etc agg aaa ggt cga cea eag aaa aca agg tge ggt 1009 
Leu Lys Ser Ala Leu Arg Lys Gly Arg Pro Gin Lys Thr Arg Cys Gly 
320 325 330 

ttc tet gtc tgt gtg tgg ctg aaa aag gaa aeg aga gtg taagggatta 1058 
Phe Ser Val Cys Val Trp Leu Lys Lys Glu Thr Arg Val 
335 340 345 

ttaggtgagg etgttattat gtccttgece ttgtgtctac ecc 1101 



<210> 18 
<211> 345 
<212> PRT 
<213> Sus scrofa 
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<400> 18 

Met Glu Arg Lys Leu Met Ser Leu Leu Pro Ser He Ser Leu Ser Glu 
15 10 15 

Met Glu Pro Asn Ser Thr Leu Gly Asn His Asn Ser Asn Arg Ser Gys 
20 25 30 

Thr Thr Glu Asn Phe Lys Arg Glu Phe Tyr Pro He Val Tyr Leu Val 
35 40 45 

lie Phe He Trp Gly Ala Leu Gly Asn Gly Phe Ser lie Tyr Val Phe 
50 55 60 

Leu Lys Pro Tyr Lys Lys Ser Thr Ser Val Asn Val Phe Met Leu Asn 
65 70 75 80 

Leu Ala Me Ser Asp Leu Leu Phe Thr I le Thr Leu Pro Phe Arg Val 
85 90 95 

Asp Tyr Tyr Leu Arg Gly Ser Asn Xaa I le Phe Gly Asp Thr Pro Cys 
100 105 110 

Arg Me Met Ser Tyr Ser Met Tyr Val Asn Met Tyr Ser Ser He Tyr 
115 120 125 

Phe Leu Thr Vai Leu Ser Val Val Arg Phe Leu Ala Thr Val His Pro 
130 135 140 

Phe Arg Leu Leu His Thr Thr Ser lie Lys Asn Ala Trp He Leu Cys 
145 150 155 160 

Gly Val Me Trp Me Phe He Met Ala Ser Ser Thr Val Leu Leu Lys 
165 170 175 

Asn Gly Ser Glu Gin Lys Asp Asn Val Thr Leu Cys Leu Glu Leu Asn 
180 185 190 



BNSDOCID: <W0 0119986A1 I > 



^^^'^'^'^^ PCT/JPOO/06265 

17/23 



Ser Asn Lys Val Thr Lys Leu Lys Thr Met Asn Tyr Val Ala Leu Val 
195 200 205 

Val Gly Phe Val Leu Pro Phe Gly Thr Leu Ser lie Cys Tyr Leu Leu 
210 215 220 

Me lie Arg Ala Leu Leu Lys Val Glu Val Pro Glu Ser Gly Leu Arg 
225 230 235 240 

Leu Ser His Arg Lys Ala Leu He Thr Val lie lie Ala Leu lie Me 
245 250 255 

Phe Leu Leu Cys Phe Leu Pro Tyr His Val Leu Arg Thr Leu His Leu 
260 265 270 

Leu Glu Trp Lys Ala Asp Lys Cys Lys Asp Arg Leu His Lys Ala Val 
275 280 285 

Ala Val Thr Leu Ala Leu Ala Ala Ala Asn Ser Cys Phe Asn Pro Phe 
290 295 300 

Leu Tyr Tyr Phe Ala Gly Glu Asn Phe Lys Asp Arg Leu Lys Ser Ala 
305 310 315 320 

Leu Arg Lys Gly Arg Pro Gin Lys Thr Arg Cys Gly Phe Ser Val Cys 
325 330 335 

Val Trp Leu Lys Lys Glu Thr Arg Val 
340 345 



<210> 19 
<211> 20 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 

<400> 19 

atatgtctga tgcctgccaa 20 

<210> 20 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequenceian artificially 
synthesized primer sequence 



<210> 21 
<211> 1249 
<212> DNA 

<213> Rattus norvegicus 

<220> 
<221> CDS 

<222> (208).. (1134) 
<400> 21 

atatgtctga tgcctgccaa ggtcagaaga gggtgtcgga gaaacttgct tctcgccatg 60 
tgagatggag tacggcaaat gtttgatcac taatcaggaa gaaaagtgga attgtatgaa 120 



<400> 20 



agtcatttgg agactatgag tg 



22 
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gtaacttttt gggtttattt ctttttaaac taatataaag agaaaacttt atattagtcc 180 

ttgcctctgt ccaactccat attagaa atg gga gta act ggg acc ccc age tat 234 

Met Gly Val Thr Gly Thr Pro Ser Tyr 
1 5 

tat agt gac aag aac tgt aca ata gaa aac ttc aag agg gac ttt tac 282 
Tyr Ser Asp Lys Asn Cys Thr lie Glu Asn Phe Lys Arg Asp Phe Tyr 
10 15 20 25 

cct ate ate tac ctg ata ata ttt gte tgg gga gee ttg gga aat ggc 330 
Pro lie lie Tyr Leu Me lie Phe Val Trp Gly Ala Leu Gly Asn Gly 
30 35 40 

ttt tec ata tat gtc ttc eta cag act tac aag aag tec aca tet gtg 378 
Phe Ser Me Tyr Val Phe Leu Gin Thr Tyr Lys Lys Ser Thr Ser Val 
45 50 55 

aat gtt ttc atg etc aac ctg gee att tea gat ttc eta ttc ata age 426 
Asn Val Phe Met Leu Asn Leu Ala Me Ser Asp Phe Leu Phe Me Ser 
60 65 70 

aec ctg ccc ttc agg get gac tat aat ttc aga ggt tct gat tgg ata 474 
Thr Leu Pro Phe Arg Ala Asp Tyr Asn Phe Arg Gly Ser Asp Trp Me 
75 80 85 

ttt ggg gac tgg gee tgc aga att atg tct tat tct tta tat gtc aac 522 
Phe Gly Asp Trp Ala Cys Arg Me Met Ser Tyr Ser Leu Tyr Val Asn 
90 95 100 105 

atg tat act age att tat ttc eta act gtg ctg agt att gtg cgc ttc 570 
Met Tyr Thr Ser Me Tyr Phe Leu Thr Val Leu Ser Me Val Arg Phe 
MO 115 120 

ctg gee act gee cae ccc ttc cag atg etc eat ate aec age gtt agg 618 



BNSDOCID: <WO 0119986A1 I > 



wo 01/19986 PCT/JP00/0626S 

20/23 

Leu Ala Thr Ala His Pro Phe Gin Met Leu His Me Thr Ser Val Arg 
125 130 135 

agt gcc tgg ate etc tgt ggg att ata tgg gtc ttc ate atg get tec 666 
Ser Ala Trp lie Leu Cys Gly lie lie Trp Val Phe Me Met Ala Ser 
140 145 150 

tea gga ctg ctt etg aag cat ggc caa gag aag aaa aat aac act aca 714 
Ser Gly Leu Leu Leu Lys His Gly Gin Glu Lys Lys Asn Asn Thr Thr 
155 160 165 

ttg tgc ttt gag etg aat etc caa aag ttt aaa aat etc gtc ate ttg 762 
Leu Cys Phe Glu Leu Asn Leu Gin Lys Phe Lys Asn Leu Val Me Leu 
170 175 180 185 

aac tac att gca tta ggg gtg ggc ttc ttg ctt cea ttt ttc ata etc 810 
Asn Tyr Me Ala Leu Gly Val Gly Phe Leu Leu Pro Phe Phe Me Leu 
190 195 200 

acc ate tge tac ctg ttg ate ate egg gtc ttg tta aag gtg gag att 858 
Thr Me Cys Tyr Leu Leu Me Me Arg Val Leu Leu Lys Val Glu Me 
205 210 215 

cca gaa tea ggt cea egg gat get eag agg aag gca etg ace act ate 906 
Pro Glu Ser Gly Pro Arg Asp Ala Gin Arg Lys Ala Leu Thr Thr Me 
220 225 230 

gtc att gee atg ate ate ttc etc etc tgt ttt ctg cea tac cat gca 954 
Val Me Ala Met Me Me Phe Leu Leu Cys Phe Leu Pro Tyr His Ala 
235 240 245 

ctt egg ace ate cae ttg gtc aca tgg gat gca gat tea tgt atg gat 1002 
Leu Arg Thr Me His Leu Val Thr Trp Asp Ala Asp Ser Cys Met Asp 
250 255 260 265 

gaa tta cat aag gee acg gtc ate act ctg acc ttg get gca gee aac 1050 
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Glu Leu His Lys Ala Thr Val Me Thr Leu Thr Leu Ala Ala Ala Asn 
270 275 280 

age tgc ttc aat ccc ttt etc tat tat ttt get gga gag aat tte aaa 1098 
Ser Cys Phe Asn Pro Phe Leu Tyr Tyr Phe Ala Gly Glu Asn Phe Lys 
285 290 295 

gca cga tta agg got ata ttc age aaa gat cat eta tagaaagcaa 1.144 
Ala Arg Leu Arg Ala I le Phe Ser Lys Asp His Leu 
300 305 

agtcaaagtg cageettcct atttgtgtat tactgaagac cagagttaag agcataaggg 1204 

getgttctgg aggtaegcte atgaacaetg gtgteeacct teaet 1249 



<210> 22 
<211> 309 
<212> PRT 

<213> Rattus norvegicus 
<400> 22 

Met Gly Val Thr Gly Thr Pro Ser Tyr Tyr Ser Asp Lys Asn Cys Thr 
15 10 15 

Me Glu Asn Phe Lys Arg Asp Phe Tyr Pro Me lie Tyr Leu Me Me 
20 25 30 

Phe Val Trp Gly Ala Leu Gly Asn Gly Phe Ser Me Tyr Val Phe Leu 
35 40 45 

Gin Thr Tyr Lys Lys Ser Thr Ser Val Asn Val Phe Met Leu Asn Leu 
50 55 60 

Ala Me Ser Asp Phe Leu Phe Me Ser Thr Leu Pro Phe Arg Ala Asp 
65 70 75 80 
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Tyr Asn Phe Arg Gly Ser Asp Trp He Phe Gly Asp Trp Ala Cys Arg 
85 90 95 

He Met Ser Tyr Ser Leu Tyr Val Asn Met Tyr Thr Ser He Tyr Phe 
100 105 110 

Leu Thr Val Leu Ser He Val Arg Phe Leu Ala Thr Ala His Pro Phe 
115 120 125 

Gin Met Leu His He Thr Ser Val Arg Ser Ala Trp lie Leu Cys Gly 
130 135 140 

lie He Trp Val Phe He Met Ala Ser Ser Gly Leu Leu Leu Lys His 
145 150 155 160 

Gly Gin Glu Lys Lys Asn Asn Thr Thr Leu Cys Phe Glu Leu Asn Leu 
165 170 175 

Gin Lys Phe Lys Asn Leu Vai He Leu Asn Tyr He Ala Leu Gly Val 
180 185 190 

Gly Phe Leu Leu Pro Phe Phe He Leu Thr He Cys Tyr Leu Leu He 
195 200 205 

He Arg Val Leu Leu Lys Val Glu He Pro Glu Ser Gly Pro Arg Asp 
210 215 220 

Ala Gin Arg Lys Ala Leu Thr Thr He Val He Ala Met He He Phe 
225 230 235 240 

Leu Leu Cys Phe Leu Pro Tyr His Ala Leu Arg Thr He His Leu Val 
245 250 255 

Thr Trp Asp Ala Asp Ser Cys Met Asp Glu Leu His Lys Ala Thr Val 
260 265 270 
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Me Thr Leu Thr Leu Ala Ala Ala Asn Ser Cys Phe Asn Pro Phe Leu 
275 280 285 

Tyr Tyr Phe Ala Gly Glu Asn Phe Lys Ala Arg Leu Arg Ala lie Phe 
290 295 300 

Ser Lys Asp His Leu 
305 



<210> 23 
<211> 37 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 

<400> 23 

gggtctagaa tggagagaaa acttatgtcc ttacttc 37 



<210> 24 
<211> 40 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 

<400> 24 

ccctctagac tattacactc tcgtttcctt tttcagccac 40 
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